For almost 400 members of M67 we have accumulated about 5,000 precise radial velocities. Already we have orbital solutions for more than 32 spectroscopic binaries in M67. Many of these orbits were derived by combining the Palomar and CfA observations, thus extending the time coverage to more than 20 years. The distribution of eccentricity versus period shows evidence for tidal circularization on the main sequence. The transition from circular orbits is fairly clean. Excluding the blue stragglers, the first eccentric orbit has a period of 11.0 days, while the last circular orbit has a period of 12.4 days. For longer periods the distribution of eccentricity is the same as for field stars. The blue straggler S1284 has an eccentric orbit despite its short period of 4.2 days.
ABSTRACT:
For almost 400 members of M67 we have accumulated about 5,000 precise radial velocities. Already we have orbital solutions for more than 32 spectroscopic binaries in M67. Many of these orbits were derived by combining the Palomar and CfA observations, thus extending the time coverage to more than 20 years. The distribution of eccentricity versus period shows evidence for tidal circularization on the main sequence. The transition from circular orbits is fairly clean. Excluding the blue stragglers, the first eccentric orbit has a period of 11.0 days, while the last circular orbit has a period of 12.4 days. For longer periods the distribution of eccentricity is the same as for field stars. The blue straggler S1284 has an eccentric orbit despite its short period of 4.2 days.
In 1971 Roger Griffin and Jim Gunn began monitoring the radial velocities of most of the members brighter than the main-sequence turnoff in the old open cluster M67, primarily using the 200-inch Hale Telescope. In 1982, just as the sequence of observations at Palomar was ending, Dave Latham and Bob Mathieu began monitoring many of the same stars with the 1.5-m Tillinghast Reflector and the Multiple-Mirror Telescope on Mount Hopkins. The Palomar and Mount Hopkins data sets were successfully merged, together with some additional CORAVEL velocities kindly provided by Michel Mayor, to obtain 20 years of time coverage (e.g., see Mathieu et al. 1986 ). Based on these data, orbital solutions have been published (Mathieu et al. 1990 ) for 22 spectroscopic binaries. The M67 survey is now being extended to V = 15.5 with the telescopes at Mount Hopkins. Already we have 13 additional orbital solutions, with the promise of many more to come.
In Table 1 we list the period and eccentricity for 34 spectroscopic binaries which are members of M67. For the binaries with circular orbits, Mathieu et al. (1990) adopted an eccentricity of 0.0. Here we have allowed the eccentricity to be a free parameter in the orbital solution, so that the estimated error in the eccentricity may be used to judge whether the eccentricity is significantly In Figure 1 we plot eccentricity versus log period for the M67 binaries that have orbital solutions. All the binaries with periods shorter than 11 days have circular orbits, presumably due to tidal circularization (e.g., see Mathieu et al. 1992) . The transition from circular to eccentric orbits is fairly clean. The last circular orbit has a period of 12.45 days, somewhat longer than the period of 11.02 days for the first eccentric orbit.
TABLE 1. M67 binaries
Name S1250 S1221 S1237 S1284 S1072 S1040 S1264 S1053 S2206 S1272 S1045 S 251 S1285 S 999 S1234 S1000 S1242 S1024 S1508 S 986 S1216 S 821 S1292 S 990 S 973 S1063 S1009 S 1224W S1070 S1247 S1014 S 981 S2222 S 810 The 23 M67 binaries with periods longer than 12.4 days show a wide spread of eccentricities, with a mean eccentricity of 0.33 ± 0.05. This is somewhat smaller than the mean eccentricity of 0.42 ± 0.03 for a sample of 44 binaries with period longer than 14 days found among 164 nearby solar-type field dwarfs (Duquennoy & Mayor 1991) . Two of the main-sequence binaries in M67 with fairly long periods have nearly circular orbits: S1292 with period 100 days and S1247 with period 70 days, while two of the evolved binaries with fairly long periods have nearly circular orbits: S1221 with period 6445 days, and S1040 with period 43 days. Perhaps these binaries were formed with nearly circular orbits, or perhaps tidal circularization has been more effective due to a more extensive convective zone if the star or its companion has evolved off the main sequence.
